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(54) ADVANCED POWER SUPPLY FOR DUAL ENERGY X-RAY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply 
generating a high voltage signal varying periodically. 
SOLUTION: A dual energy type cargo scanning 
assembly 100 comprises a CT scanner 120, a conveyor 
belt 110 for converting cargoes through the CT scanner 
120, and an improved power supply for the X-ray source 
128 of the CT scanner. The power supply generates a 
dual energy beam and feeds an X-ray tube in the 
scanner with power between high and low voltage levels 

./I ... 

at a predetermined variation rate. The power supply * 
connprises means for generating a periodic time variant 
waveform including at least one high voltage DC power 
supply for applying a stabilized high DC voltage to the X- 
ray tube and at least one waveform generator, and 

means including a transformer and connecting the waveform generator with the DC power 
supply thus varying the total voltage before and after the cathode and anode of the X-ray tube 
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periodically, at a predetermined variation rate, between high and low voltage levels in 
response to the periodic time variant waveform generated from the waveform generator. 
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^&m^zjm LT , mTE<D'^imx^mKi-'<-)vt i&m 
]£i^^)\^tcrmx^mmi^z^\t-t^ =fc o [zmm^n-fz^ 

[ 2 ] If 1 wmastciJ V ^X , ft) IBJgff^^ 
Uti:. WM^K^'k-itLxmmmmKT) CWM^zmm^ 
ixxa^. ^mzX^. UIB^ffUJi:. frlBiSff^^iS 

[11*313 ] 115^31 2 iOflljIStcfcV^T . lulBffiig^S 
{i. talB5S?g«*^tJ;'5T#;t^>tLSH«IBi5l»i6*l^r^ 

«j!g(7)fj|Bg5g^ftmj±D C aj;'] i: torBlc7)fj|B^JE||£0 

^-t. BfriBl««ffiDC«jI{i. taia^ffi^^:inB>'X-r 

[ 11*314 ] it*3i 2 c7)«ig(cfc V . mmm^^ 

ti. taiBiife?^^^lfftcJ;-5T^;t'i>ixSH«IEJSlfflW=5rWf 

^iSff^tlS^LT, lirlBXia'StfO|frtETy-Fi:^X-r 

mi,t. ifriBxis«iOj!?y-K tifrtB>-x7"AT-x^:<7) 
mm. 

mmm^^izj^-^x^-t i^iximsimmm^m^mm 

izm^LX. fflfEftDCmjEttulEi^X'rAT-^tcT) 

[it*3i6] m^2<^mmizii\^x . wmmm^&i 

It . miimm±mi,z x-ox^x.hi\i> mmmmm^j:m 
^mwnzm^Lx . pmc^^imxmmm^zmt-t^m 
mmtim^^mik^^. mmEMtimm^i^A^xii 

0. mflB^jl^fi. Wmmt!mm^comiimKlii:fjm^ 



[if*Jl7] it*Jl6co«iStcfcv^-C, KflB^ff^lfi: 

mz^ m 1 (7)Hffjgc?)^i:Srfl-r.&if'-'^< t i oco— <^ 
A£7)^S{±, tulE-<J:^t;rM^SHfnBiiiX^l:c7)it^ 

[11*118] nmM2cr>mMi,z&->x . mti^E.^ 
>o. ztLiz^^)^ mmpm<:^mmt>z^-oX'm^^tL^ 

[ f S*« 10] If *ill (r)mm izi5\^X. tu IBJUMW 

[If *« 1 1 ] If 1 0 commiza \, ^x . mmxm 

'Sii. mmw.izx-:>xmmxmmzJftii.tLi,sm& 
u^juRx/iSMKi-oHzm^Lx. ^mzmtt^m 

[fl*3l 1 2 ] ff*il 1 1 comM^zii\'^x . hJIB^ ■< 
h'^^yiyvii. ftfiab--At7)tt)-c-3c5t'iiiisL, mm 

W^B#^ifejf;j^ft*^t-|>/c*6c^MfB^S«i, sec, frlB 

tcffiiL. ±fz. mm.xmmtimtimms.'\y'^Mzi^-i 

XM-)ii^1t^^fifzm>,z. miB«RiR#ttco/jNSv^-fe^';^ 

(r>mm.^nm^-^htz^co^^i:^A.X'\^h ^ t 

[|f*3ll 3] ft*3ll«7)mi!Stci3V^T, Stc, mi 

xmm<^^ ^/-v<r)nmimmt^fzisb<r>^wi.imx.x 

[fl*3ll4] |f*3llc7)migtC±3V^T, St, 112 

2oco^Ef^^-g-AT-*5^), lulBDcms*/)-:^, & 
V\ MIB^ffils«-;fr(i. Si4;:it?ilcoM#-CH>nB^y 

ss^&^c^mijii.. mMz]Mj\\cr,mi»xmiTy-vi,z 

mm^tLX\.^^zt^:W'&t^^mm. 

[ ft*3l 1 5 ] ft*il 1 4 <:^mi!g t V , Mi B^E 

^{4^^. mimm^^sizmm^tifz-i^^Wi^^L 
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mi^mm^^\t . tuia^jEES * -jv l t friBitmE d c 

[ lt*ia 1 8 ] itsRiH 1 7 C T i^X T- A tCiS 1, . 

mmmm^j:^mmizpmLx . mixmfsc^^v-}' 

^-^■x. ^ i i: Sr^f m t ^ C T v-Xt^A o 
[11^3119] IfiRJIl 7cDCT>'X7^At:ai.^T, 

toia^f mimm%^mzx -o x^t ii>tim 
simmm^km^mm^zm^ l x. m&x mmc^muT j 

i-zx^^^w-^wmz^ mmmj:mMK^:H-x.. mib 

AT-X^iCOPaltC. frlBS^^WDC«ffi^-^i.Sii: 
^^jth-rSCTi^XT^A^ 

[it*]i2 0 3 mimi7<^cTi^x^Mzti\<^x. 

BulEft«ffiDC«j!i(4. nilBXi|g'i=my-F!:fflilE^ 

^m±. mmm^mzx ->x^-x. ^fi^mmmm 

5rW^jSff^t3«^LT. fuia«DC«Ei:trflB>'X7"A 

r- x > c75PBlc7)lulB^l±^iO::J'^^r< i: t> 1 o(r)tB:i3gPo 

Ti'XT-A, 



iBMSBW^i^jSj^tjsB^LT, ^'^(DmLmrmim 
{z-^it-ttms.\i^ti\mi\m-t^. ^msMnm^^ 

i i: Sr#m t -r C T i/^^A . 
[ff3l<3a2 2] ff3l<Ii2 liDCTi^j^^f-AtCi^Vii'r, 

[ff*lR2 3] ftsRiIl 7iOCTi^XT-AtcBV^T, 

^#S5!t^SCTi-XT-A, 
[ff*3l24] ft5f<IIl 6iOCT>-XT-A(Ci5V^-C. 

[11*312 5] IfsRIIl 6cOCTi^XT-Ati5V^-C, 

ifnBJwiwe<r^B#^^-^<7)fflfflfH?^:^'fW{s. [iHEft*^^ 

:e©a^^wi:T-$> ^ i t ^ m t -r c T >- .X ^ A , 

[1**312 6] tf*Ifl2 SiOCT^'XT-AtCiSV^T, 
MifElilfellWS, il'^^<i;tHfriEX|S^^lulElElfeW^ 

^f-Ao 

[tt*3l2 7] ft*II2 5cOCT>-XT-A«dViT, 
BfrfEXm««i, ^fS«i!i(Cj:-:>-Cl«IBXia«tC^;t<i,ti 

&%^L. mtmmmmi. itriEf-Aco^^tieK-rs 

mis:? ^ ;l^^T-$)^ i J: 2r!^^:t- ^ C TSxXt^A^ 
[H*3I2S] 11*112 7S0CT>-X-fAtCfcV^T. 
filE^ ^#^rX^p5mmS.t^>h§=5:X^PS 
iR#tt^*t-|.^i'-^< i: 2-:>^0-t^X > F ^*L-Ci3 
0. :ifi(:>-^^y<yv\i. mnat-Aci04>T3eStcllllB 
L, B^^iE^ftffM^fe§Hi:. Mtc. frlEX^«;()^tfitB»mj± 

v^Mzi^->xmf)imk^fifzm{,z^ mimMW&.<r) 
±^^£-^yyiyhtiimit^—J^<^^^zim.L. ttz. lu 
iiX^f^tpmii&mKly^MzJ: -yXm^J^m^^tLt: 
mz . lulB®iR^tt<7)/J^§ v-i-fe F >6^tfff Ef- ACT) 
tt'Wia-ri. HfriB7^';l/:?'60[lIlK^|5liaSii:.i> 
^ .r i: fc -r-g. C T S^Xt^ 

A. 

[|f*fl2 9] ti*Il2 70CT>-:;^T-AtCi3V>T, 

i>rfBiiMs7 ^;p^'£7):ftijiai±, ^-^< t hmmxm.mi 
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?iJ<7)Mf9^T-|uK;^? y- KtcSiE^nTfc "J . MiaD CM 
LT t/^^ i h ^ ^tffih -rS C Ti/XxA. 

toi^x^mzMij^mikLx . iWBxis'fftT-'Ar/kx 

:^^n^^-xmi::-j^^m^^'tti>mAzmm^n^ . mmt 

^fii.TV^S. Mm.mi:^^-thti>!^<7)^i^X7-J^X' 

h-ox. 

h 1 ot^itmED cmiSi; . 

^EH -^AT-V -^T , lulBMfM^t^ Sr mflB D C flliptc 

taiBx^'tc7)mfia;<fy-b'&t/ry-h'cotfff*£^:^fl:E 

. mm!mm^mz x-yx^^x.^tLh mtmrnm^xm 
^m^zm'^ LT . ?m(^^imx'RmKi-^)vt ®m 

i: ^iWrltt^-^^SS^XT-A „ 
[if*lR3 4] if*iM3 3(7)^S^^X-f Atciol^-r. 
mr IBiS^^fffti . lulB^ffiSff ^ L T mirnVK D c 

mimS'S^ if*JM3 4cD^S>'XxAtCi3V^T. 

immmj:v^^m^<<zjibmLx . BfrfEx'^^*?)?!? y - k 

t HfriBti;«J±«}®<7)flulBS?E^i*«£bD C m^J i: oPa1(?) 
BulB^EIlOii'-^r< i; 4. 1 oc^m^jSP^Otufitc, MliBW 
=^i^^«E2r-^x. milBlS«EDcm?®{i. miB^ES 



tUIBv-x-rAT-xiscoratc. miB^^^r«DC«J± 
[ft3Rll3 6 ] ft*Il3 4^0^S>-XT-AtCi3V^-C, 

ifffe«M*s«i. mt^mm^^<^zx-ox^-x. ^tihm 
tmmi^tc'm^m^i^zm^ lt , tiriBxis^coifriBr y 

- h' fc i^X ■r- A T-X t iO^OH?IB^ffi^«Oi!'^=& < fc t 

i-^<r)\htim<^wmz^ jiwiB^^B#^mj±^-^;t, friB 
&#mi:-rs^*s^xxA, 

[ff*]S3 7] ft5l<II3 4<7)^^i^XT-A{Ci3V^T. 

HTTlBMEDcmMti. BrriBxii«c^;^?y-KttuiB^ 
E:&gt COPTIC, HylB^^^«DcmE^^;t. MfBffi^ 

mmmm'^^^zi.'^x^-x. ^.fihmtmm^ 

-^^m^&m^zm^LX . mlBitD C«Eh HtrlBi^XT-A 
r-Xt<7)PBl(7)Mta^E§5i7)ii''':3:< t i> 1 oc7)tti^]gBO 

Si^XxA, 

[11*313 8] ft*Il3 4iO^SS^XT-A(Ci5V^T. 

mw^m^mi. mtmm%^^\zx-r>x^-thfihm 
2r•t•^•c■•j3 0 , miB^ESii, miB«^]tiBtiomiam 

[f*«lB3 9 ] mm%3 80-)^^i^X^MZ^V^X. 

til -:^(^)—<!rMmt ^-^^■r•■^3 o , tuiamEo^^t^ § 
^mm-r^ tzi^co^mi. wm-ixm^iziPi-r^msiz. 

A. 

[11*314 0 ] ft*Il!3 4cO^S^X7^AtCi3UT . 

*LT*3i9. im-io. mmf&<^^^mizX'oX'^ 
^^fiimmmxmm^n^hcm^imm't^ zt^ 

mt-r-g-^Sv-xxA, 

[ft*]l4 1 ] ff*Il3 3cO^Si^XT-AtCijV^T, 

mfiasji^s&Mi. msm&(7m^m(7)mitLxcom 

[11*314 2 ] ff*ri3 scD^Si^xr-Atjav^-r , 
HfffBJilSieU^Bt^^-^iOjfMW^r^'fmi, miKD^tO 

ft ©Bc7)M1:T-$> -g. i t ^ ^^1: 1 1- *S X ^ A . 

[|**«4 3 ] ft*rl4 2cO^Si-X7^AtfcV^T, 

Hffiaiiiig!if*{±. ^-=3r< t hmixim^mummmm 

XxA„ 

[ft*3l4 4 ] ft*3l4 2<:7)^S>'XT-Atfc»,^T, 
mflBXilft^Ji. SIS«i!gt3j:-5THalBX|R«fc^x<?.n 
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JR!^tt^W-f-'g):^-^< h C> 2 -^so-fei^"^ >- h ^WLTi3 
•9. :ifii^^y:^yV\i. i|frlBb--A^043T'^St3|lHg 
fffia^ilslfffJi:. Mtc, l>flEX||«3t)iffKft«EK 

im^mAb^ if«II4 4c^^Si^X7^AtCioV»T. 

^'jcoMfiT-miia;^? v- Kicffig^siiTfc D , friaD cm 
^T-wiar y~¥ izmm^tix \^^zt^m^ft^M 

[11*314 9] it*Jl4 8c7)^*v'XT-AtCjol>T, 
[0001] 

iiim$iv^i>^tiimMzmm^tix ^ ■> s *iii#itaiP> u 

r^l^No. 0 8/67 1, 7 1 (^BJc7)^lt; : "Qu 
adrature Transverse CT Detection System" X-CM'^"^ 

h'Lc7)X'h':>x. ±.mmmmimmu. m^ttx^M 

x^^;P^'SXi^^atcMa tTffiffl-r?. ^ ^: cr,X'^ h . 
[0002] 

m.mm-t^ i t xh D , ±.immK msc^^m&^rm 
i^m^tix^^^. 



[0003] s^u^j:mmm&z^ixn^£< . mwc^Mt^ 

x;t-^l^^xmMSrfflw>^±iaeWii;. XiScT) 2oc7)S^r 

S2r^t-i t t^ju^T , ^mcomi'mi^m.'t . x^ct 

^'XiaeffiJi. flj^jf. Alvarez, Robin et al . tfOlSJS 
( "Energy-selective Reconstructions in X-ray Comp 
uterized Tomography" , Phy. Med. Biol. 1976, Vol. 
21, No.5 , 733 - 744) . Mf. z^m^¥^^5 , 13 2, 
9 9 &^\,Ztm^flX\^h . 

[0004] ^(Di, d tcf a-r)v:i^^^)v^wmzmLx 
mmi(r)^^^m^■t^fz^<m'mx^^r-tl,z?M■th h 

^xmmxzX'ox'm&\<zmm-h^h-b^x%h. mwj: 

7 5 9, 0 4 7-^ (Donges et al. ) \%m^^W>A, 

8 8 4, 289-^ (Glockmann et al . ) ; *liI#fFSI 
5, 1 32, 9 8 8^(Tsutsui etal. ) ; ^H^fF 
1^5, 182, 764-f- (Peschmann et al . ) ; ^Wi^ 
it^5, 2 4 7, 5 6 1-^ (Kotowski ) ; ^ffl^rpm 

5 , 3 1 9, 5 4 7-f- (Krug et al . ) ; ^H^trpH 
5 , 3 6 7, 5 5 2-^ (Peschmann et al . ) ; ^Ktft 
m5. 490, 218-^ (Krug et al . ) ; &t/\ YA 
•y#lti^Hi^¥gD E31 50306A1( Heimann Gm 
bH) \,Z%m.^i\X\^h . 

[00 0 5] ^'&m\L—2^\m.i^x'f~i>ynjf>z.t(7yx 
fa. r;i':i^^-^fv^xmM^m^^fzmMmco i ot?) 
x^^i-mmii. m3^ftcocTx^^i-izm^y^)\y 
^'^m.iin-t^zkizj:'r>x. mm.^tix\-^6. mmi,zm 
i.jf. m3WiicocTx^^i-i±^ xnmt. m^^r 
{'^mf/x\mh^xm^i\.fzmmm 

5 b yt-i^<mms'^\zn^~fhm%\>z^fi^fm 

borate. ±IBx^X^{4. IIIlEWi^tfOMIia'CaigWtcilI 

IeL. -3^, X*mj!)i-^^1-|,X^b--A{i:. t^VX^' 

X. w&mTVM,zim:th. mmrvA(r)^ncm. 

\^Xm!^^TVAfm^\^fz^^\%^^^Xmhh z t 
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[0006] ^m^-j^mcomm-r^xh-tbi^xr-Mi. 
( m&m )izmif^tix\>-^^mmy^>v^^mtx\-^ 

mm^x^^ixx\^hnm!i{zms^-ixm*-ix. ^<r> 
m^^A'^}v<rm'ocr>^^cnm,z\t. #««<50J¥v->gii^^ 

X^^tlX^-^tftmmz\^:b-'yXmi}-tLt. m-yx. 

Mi. \M\m.y ^ )\^^c^\^mmm.mbmz^mz^mL. 

^^^fixK-^mmmxmm.m.m\ti:m&i-^. 
^mmi±. +-^^^mmmx-mmL. ^ntcio. ctx 

iz. 2'?(7)x;t-;u^'K;^<50#'!7tWL'riSl:c7)a^ia 

m^^x^^^tih. mmmi^zii^ ±iB2'?cocTiim^ 
[0007] mu^zi±. ^W]'t:-i.m.commz\,±xs^^ 

b"— Ac7)2-9(50x^-.;k^V<;l/:^)i, 



ti, -i-^\,zm^j:->X\-^^j:^-^t)^ih>X'hh . ±Ml^-iy°(7m 
m^^^h f-A(±. [lite:? ^ ;P:J'<7)f4«fcM«4!i 
<, ll«w^cll^:ii;^oi^x^./^=3f■3e^^-^^-c■•^jO. ^ 
o^rM^^x^vi^=3fV<;i^<7)li{4. +:}j-tcBBli-eii 

[0008] r 7-'^ T;P«I*D^ j ScJOX^r ^ -^^M«4 . 

■f jL r;t'X:t.;Pdf"X#.ii^fflV fli2c^ffl»I<50 3? T^OX 

{i. lg3ii:ftOCTA=3f^-^tC^2«1^atir^^^jB 

xmt'-A iSx:t-;i^^b--AS.M£x:t'-;P 
^b'-A) ^^^-f-'S., .rc7)^a{±. ±IB2oc?)b-A 

c^-:^*^ fDffix.^^;l.=^'7t^^±g|5^^^* L X ftx^.;^ 

3ii§n?V^^V^b-A(±. ffix;^-;Pdf f-AmS„ ± 
iBl«x:t>;kdfh'-A{i . -^ro^^fti^TP-Y iizm^-iX 
m-t-^fi. itz. ffix:t-;P^'b-A!i:. ffi;:^«1^$ntsrL- 
liZm^-jXmti^Kh . ^ItLiiZi:^. 2-Dcr>^m^TV' 
2o<7)P^^x^-./l^dfV<;wtPfC . ^StL 

±fB2':?so^atlTl-'-f{i:, SVHcK^r^-Cfc 0 . 

.lo^'-^Tco^gfi. ^b'-Affl<7)sa<7)^i:j±t^ 

mxmtxn'o. mz. -eo^o^safi. loo^^a 

^ t-ti^r < 2 -^cm^^r V-M^LXv^h:Lt 

t-^. mmmm^wtimmz^j:^) . r-^^mmthtz 

a^coflBi^T^K^T^-^iRmi^x-fA^^^iJSt^l. h 

oX^.h^LX\^^h. 

[ 0 0 0 9 ] BijiT)^'^ ri0xATA'l^*n?5.x^-v-^sa 

ftX:t-;t'^"3t^tcMLTSMatt**LTfc "9 , ffix^t-zL- 

^v^;t^tML-c, m^^fix\^hnm!i<^mMm'&.<^ 

it^^mm-th. msbX'y*.cm:s^n^)V^^^t)K ±fB 
ax^.;U^-ru^tcA*W-i. (AgR^^^-ISx^vl^^^t^ 

a, ±iB»x:^-~/pdf'rv-^tci'j3t^^HuCc. ±IEtex;T^ 

x:t^;P^-ri---^{±. ftx:tvP^'K;WcMtT. ^SS 

r^?)ga«i. ±iB2oco:^*a^T^-<tfopaic^(t 

b-A*i±IBi«XJt-;l^df^a^r P-f tlfSa^SixS 
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p ^^mmizmmT^^ i cox\ Sr* lt v ^ « 

[0010] X^ii*^^^S3t?(?)XJT.;l'dfX>^^ b 
WJIL-^;^ (^Ji.<J\ - 1 6 0 k V (^OTjiVl-b ) mi 

- 1 0 0 kv) o^mx'^^i.zmt'tmmmi^zmi'th 
;t^^wr'i.xi^f-y.^f64s-a--g,„ rcom?!S{±. 

IE 2 o<7)X^vl-df 1^ a;;i^£0^ /r V \X «SSC<?)J4»ia2r 
\t. x»ilSt;^.3.r;i^x:t-;i^^x|Ib--A^^S'ti:^ 

t'i^m^tthtK ^«ny7^>Hf<i, mKtfimm.\izm' 

*<7)X:T^;k^'^'Mi5t$-li-^ie:-S*^S>Si7)T-\ -ec7)J: -3^ 
[0011] 

[0012] :^^mcDmcomm. imam^mmv 

giSlx^;Wc*5<.-^TXi^il^»rri.l^tc«ftcWffl=5r. 

[ 0 0 1 3 ] St:. :^^a^(OWl<^mmii. r AT/kx^t^ 
/t-^'X^f-ASr^-r^ytft^cOCTX^^-^iiJttCffi 

[ 0 0 1 4 ] St:. *^BHcoM<?oaW(i. CT^Si^X 

f- A ^ fl;i i> ex# S ^l^cMljX ^ ^ ^ jif*^-!. <r i: T- 



mE&^iLTiOftWE^^v'XT-AcOXSiMc-^t 
;l/X:t-;l'^-X|tb--A S:^±S-ti^ , 

[0015] *%Hj<?)st:sijc^gw«. xmmzm:^^ 

ffi*^ L T -f ■ A r ;)^x f - A Sr ^ § -li: .g. 3t i6 

tfo««ff«iS^J6«t-'& ^ t -cab 0 . 

[0016] *%BJtOSt:3iJ<7)@W{i, CTX^^-^-cT) 

xiiij®i7)ry-Hs.t>';&y-Horat:. imm^^^^ 

[0017] *?|BB^^)gi|iOBB^(i. ^^tc3aL 

mMiO^^-fb^X-, rtX ;t-/k^' 1^ KfV- 1 fix :t-;k^V^ 

[0018] :*l|0JtfOSt:giJiOiWtt, jiS^r^P^-t- 
JSSBWt:^^-fl:^l>mj±* x^igic-^xT . t^' a r;t.x^-. 

[0019] *«BHi^siJi7)BfH?(±, )gwwt^^f:-r.?.Jt 

[0020] :$:^m(omzmcosmt. f^T)i-j^^}p 

[002 1] *^BH^st:s'joew(i:. ^m<^mmi 

[0022] 

mm. mmx^-^^t,zmm-t^zk<7)T^?>. gst#s 

^^^^r.zi^(^^^b ; i!'-^r< t ^ lo^0^ffiS^#^ 

L, ^tLiz^Ki. ^mm&mm<rMmmT^^'t^f.z 
iib^w^^^ti:mx.xi5^ . ±m^mmt-±.Mxm 

m^z^thti^b. mxmmu. mMc^m^trnx, ±m 

[0023] ±i^E§i{±. mB^^<^iii:nmbnm 
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t A^T-# h , JiiB^J±#l^ffl V > S ; h K J; 0 . iS^ff^^ ^ 

[0024] :^wMmmmmi,zxrLii\ :^mm^m\-^ 

[0 0 2 5] SiJ(7)ffi«tCj;ixH\ CTX^-v-^{^. HIK 

cnwmm^xmm^zmn^^'^hfzii^ffmm^^x.h^ t 

ifiX%h. 

[0026] ■^%m<r>mzm<r)mMi.ziiK\i^ y^mmtfi 
mm^y 4 )Vf im:Mc^^mm\,znm^^. ^mzi: 

0, ^^^ixX\^h1^^mi-^j:iy*>^W^m^^h-K:i^ 

[0027] j;ti.(f , "^mwmxf CT 

tfioiMBj! LT V ^hvxY(7^%mti:tmmm^ uzx 

[0029] 

mm't6fz>sbl,z. iaffi^#*(cLTJilT<^i¥fHB=3riett^ 
[0 0 3 0] HI J^S[2l3{i. ^IslgBJt^t^oTWJiit^^l 

y'oii. rn'mir^^Lxmrnwd-t^xh-hmmiim^ 

-t^^dlzmsi^tiX^-^^. r-feyru 1 OOfi. ziy 

^rmm-t^xhibimmmi i o^flixTfcO. ^c^^ 

y^TMm.i,i, m^xiit^mi)}! i 2^5^epi 1 

-r. rj>^<r^ai i oa, aa<^3!fcji:Lfc3>-<TSi5 
^1 2 2^«x5t4t^§-c^saTv^53&s. ^!iifir. m(7)m 



2 0{i. m^m'^W.y°y -/hyt-2^X!,mmr''iX^ 
i24imixtsK). my'y-/hyif-2^X\itfAX9 

[iiigffti^i2 7 msiz^-t) c^mmx-mm-hS: 

■S.O ±fe@tefiij*Il 2 7<i. ^ftl 1 2c?Mmif\^izM 

Lx^i^ThhcomjtL<. ±m^mumit. ^wi 

1 4-C^SfLTl.^S, f 4X1^1 24J±. 3ia^SE»« 

«tcj:-5T. hukW^ii 2 7(7)mmxmm^n. ±sm 
mmmit. mta. ^>i-h 1 1 eAt/^-^^mmmm 

(^-^tcioTIBI&SfL^^a) 1 1 8i:-r.s.^t*^' 

5, 4 7 3, 6 5 7-^(^^fH: 1 99 5^12^5 
B. 5|BJ* : Gilbert McKenna . m^McO^M-^ : "X-ray 
Tomographic Scanning System" ) iZT^'^flX^/'^^Pn^ 

m(Dms.^x^mmt-ti> zti^x^h. iukx ^x^ 

12 4{i. 455^IBP1 2 6Sr?fMtTfc'5, Zcrifp^m 

DiMLx. 3 y^rmm 1 1 o 1 1 2 srijiii-r 
sai 2 0(±. x^«i 28i:. :^*n:^rw-f (ff 
xfi^iji; Lxh^^^imRv^mt ixmnztLX\^i>m 
m^} isob^iSmtxii'o. xm.'e&ifmm^T-i^y 
ruiit. x^i2 4com.miT\^izi5\-^xM\^-t^m 
mizmff^tix^-^^, mm^i 3 o(i. ±aco*ii^#ft 
mmiz+^Hzmm^tix^^^^^^ ya-)z:<'K7trvA (z. 

'nmmmm^)^\^i>:Lbifix%h . sai 2 oji. 

Mic. m\^TVA 1 3 0*>-^*L^cfi-f-^$ftLTi 
ttSrMi|-ri>i^cii6c^T— ^iK*j^Xt-A1 34 (I12& 

tm 3 ) t . yMmm^m. 1 3 e ( la 1 avH 

« 1 2 8 1 0 iSXM«c^«)f^^ MP L-C , 
XiT;t^x;^;P4f'Xi^5B2r«^-ri.o 2 0{i:. 4 

l^-)VY\'i^(r>-^%mKti:mW^^m7^Xii^ . 

wmmMt. mmifij'y n u - 1 2 5 ^mi.x<mL 
[003 1] ^^ijjc7)^tc{±. x^'gi 2 8{i. m&com 

2 (IM3tei.ft<^§ixTv^S ) ^^*t-^(7)*-'4T^ 
L<. ±taxMt:'-A{±, ttfft7 ^-;i/K^ai§L, <r 

tfoji^7^-;PF^aoT. ^!ii!ii 1 2iimmmmi 1 

OtCi-^TK^^^ll., b-A 1 3 2{i, 

^rP^ 1 3 0tcj;-^T^W§tL. K^aiirp^ti, 

b'-A^aji-r-&?^fei 1 2iosi5^to?gs^«-r«#^ 

^±-tl. J" 4 X^ I 2 Alt. ^aM^W^l27CM 
HT-IIHeL. ^WiJ;'?, WtJl 1 2*^ay-^rSSl 
1 0CcJ;-:>T4i*IBP 1 2 eSril-^TjiScWtaolM 
XilSagl 2 8SlA'1^$nlsT^-f 1 
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3osr^!i^i 1 2mmiopimizv^'ox^m^^x . mm. 

[0032] m^zmm^zmm-t^ xoiz. mmmm 1 3 
^mmm ( ^iffl* ) xji^^c* f i ( m ;i 2 o o h 

mnt. -16OKV) tm2co^mBi^^v- im^ 

B\ -looKv) bcnmTmmm^zmt-t^mmz^ 
mmi^t(:>it^. z<Diiitim^-ii. xm.mi28i,z 

AS:. t'-A 1 3 2 LTSI^t-^ o ^mciO. 

3 2it. 'f^:^1^ 1 2 43&«^^%1 1 2C0MlllTllIte 

-t^miz^ mKif^^tmmmf 1 t\ 2oiox;t-;p^V'<, 

l^ftltlTU'-f 1 3 0;t)^^t/tJ5^ll{i, r^x^.;k^' 

izm^Lxm^^Tu^ 1 3 o^i^Lf^-aiJHti. 

CT^^gai2 0(i, T^V.X^' 1 2 4;ii"3 6 
[0033] 7^-:5'JRmi^:^T-J^ 1 3 4 {i, m^^TV- 

Kfz^^i 1 2offiraeucT^sr^^-rSo x-fx^? 

12 4*^3 6 0° dlte-t^Sttt-. CT^gai2 0 
l±. m^l 1 2tO^PBie^CT^^Sr2o^-r.g., — 

^immi,z)^'^Lx^m.^tifzha:>xh^ , mz^ mcn> 

Lxv^ht-^fi-'i'm^'th . 'mmniWMLxv^htm 
htLfz^^'yi/iii.. ^y^rmm.! i ot^i^nmmi.zM'o 

ti>-^M^tccox\ Rx//xi>^. iis^rr^-A (mm) 

^:mfi>Ztti^X'^^. 

[00 34] t— A 1 3 2 ^0X-7v'k^V<;W±, "f^:^ 
^12 4 o[lMs3SJS J; D ^ ;^)^^ D I, ^^ItljUS f i T- 
^m-ti.<^X\ CT^SSMl 2 Oii. ^'^x^^t^36 
0° tCifofc^T-IHK-r^Pat^. 2-:)iOS^Wa^^^ 



mizmu^mmm) xmj-t^ xoiz. t-A 132^ 

A 1 2 43t)i'^^tC3 6 0 ° [llte-t.g.PBlt-, ^£x:t-;P^'f 
— ASr5&±L. ■?-(7)Jii:tcr5-y>:7:r— A 1 24*^3 6 
0° E^-rsPBlt::, «x::t-;^^'b--A$r%#it--S>J;3fc 
^ ^: ^^T-g^ !> . L;0-L^r5&^'^> . J; 3 5rllMMt= 
fcV^TSi. 2 4J±. 1 2cr>mmX-~\^ 

Kb. 2':)(7)SM^ox;t-;l^dfV'<.;Hc:;E^L-r. 

^^&9CT^^2o^±t--5., zmznmtx. 

1 1 2{i. J:t!|8Wt9>-:> < D 1 2 0 ^ilLTMiUS 

JSJi:. m^^^-c-ri,zt'oXmm^j:iM{^PFXhhco 

X\ b-A 1 3 2c7)X:t-;l^dfV^/P?&^'^Kl-r'SMt.*f 

1 {±. 7^>rx^'12 4<7)[iiteMiftl:J:'9i.+^Sc:^iVi> 

£o*wL<, zmzxK). 1 2«, ^atsai 

2o^mLx^mmizK-:>3mizmm^ti. ^comiz. 

MSI 2 0«±r5>y h7^-A 1 2 4A>3 6 0' HHk-T 

-i-stetc . mm 2 o^ogiMtfosrawc Ta^Mi!)^^ 

[00 3 5] tftU^mtmiZio^^Xlt. r^'X^'l 2 

4{±. 3-^c^2fmiz3 6o° tmst. i^fatiru'f i 

3 0 O Z miT\^ ( HJiKWi^ 1 2 7 tc^f LTT^T^:^[fiI ) 

. 15. 5 c mT"S> D . 3 V<TSa 1 1 0 (C 

x-oxmM^tii>i^mii2commmi±. i'oo. isi 
mxmzmmmzm u < . mm f i {±. 5 3 3 h z 

y 1 0 0{i, 1 BtP^^/^c D*tJ6 7 5fflc7)^t!f^S:^-^|, 
^ fcy&^T-^ -S. o J3iJc^llMWct3V^T(J:. Xi? 1 2 4 
«, 3^(r)2fmiZ3bQ'' [UKt, ^tt^Tl^-ftOZ 
fj^r[6)t7)^&{±. 2 3, 256c mf S) D , W^tfOlfta 
Jg{±. 0. 1 7 5m/mc||We<JtC^L<, fi {±. 8 
0 0HzT-$>l>. itOHMMtCfcV^TSi, T-feyyiJ 1 

oo{i, imm'^fz^m9oom<D^m^^^^^:Lh 

t^x^h. 

[0036] *%BBfci^X{J\ Xi^V 1 2 8 ^t^'jlT/I- 

x:t-;p-jf"ximi: Lxmmi-htz^cr)x%mum^u 1 

3 6{i, xia«mv-K (|54fi) try-F (l^ffi) 
^yl-t ^PBTC-^iraSixS J; ^ t^-tl.. 'Jf^j:< i: i> 1 o<?) 

[00 37] *f&Bj«i. xi^^iT):^ y- K h ry- F' h 
<nm\>zm^^titmmzmv. xAT;ux:tyu^'x^<7) 
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ftOX^^' h/L-^-^tf. —mm\Z^ ^$Jjx:^-/k:5r'{±. EP 

3^rx:t-;P-^'{i, ffl^iO^^^ox^^J' b;ix<7)|ia)x:t-';i^ 
[ 0 0 3 8 ] H4 X^« 12 8 ^$iJfflF-rSfv:*«OiiJ 

4iz^^mmmizi6\^xii. xM«i2 8a. Mtss 

-t^fzibi^y ^y y^yV\A7.h^ m^WhW-'^^ 1 
tcisv^TJi. fix^-Si 2 8*i^±-r^x^t:"-A«x 
F 1 4 0 tEpjP§ix/i«J±cO[igmT-* D . --y^. ±EX 

M«;6i^^-r-& xstMi, V- F 1 4 0 *>^,ry- K 
1 4 4^aS:fil>«i^MtoliaT-*)§« -^r, ±fa«^-M 

y- K 1 4 0 (ryim.<nmkx'h h o 114 ts^-r J; 

X|g1=l 2 Smy-H 1 4 OCO:7 ^ 5;'<>-M 
4 2 (7)?Sffi^$iJfflI-r^/^i6cO;<f y- F^ffiSW^B 1 8 

o*iia{t^>^xTf».g., ^cosi»»v^T{±. loso^e 

«EDCSj®1 8 2?!)\ ^y-KtC®iS§tLTfcD . i 
fit j; 0 . ^.JEt-flV cmffi*'^'. 1 -^comM/^J^J^ xn 
«c07j?y-K(cEpjDStl.^» t.fz. ^^JElDBSl 84{i. 
D cmiS 1 8 2 i: i^XT-AT-X t (7)P^tCif ggS^r^cT) 

fs-^^^ffiEfi^ 1 8 4 tc-^x. . z <^\%^\zm±mu^^ 
m-th ^ i: t i D , mM 1 8 2 o^^^ D c ^mitmf' 
wmix x^m^fih (-r=s::b*>. wmmz^m^ft 

I) o ^^^-?T. ^EtHS^l 84{i:. iSJF^^^fffl 8 6^7) 
llIlKW«t0^ieS (H!K:5■I^i]^0^ig) iOMiC-C^^cT)*^ 



if* Lv\ 

[0039] Ill4<7)0i Lv^SliS^j3&*. H5 fc^^^lT 

mmmm i s o t , ;««i±«ii2 o o t Srii/.Tfc d , 
^commSMmii. mnS.D cms 1 8 2 1 , 

1 8 4 i: ^-i■^•c^.->-& . ±iB«ii{±. mm^^^ i s 6 

®II2 0 0t(i3iJtc*$ti-CV^I>« m^z 

mmizmm-r^xoiz^ ■BM2 o oji. ffiss^jtcsv^^ 
JV-V2 bcorsx-^m^ti^mmSim'^^^L. zc^m 

mE^ilUft-f-Sr X|S« 1 2 860T y- F 1 4 4 tcM LT 
ffi^Wt;^ y- h' 1 4 0 izm^itl . XWm 1 2 8«i:, 

±IEie 1 <7)fl:l±p--s,;pVi tciKg LTftX :t^;t^^"h"-A 
S-^^L. tfz. lg2i?)mE^^/PV2 tcjE^LTtSx 
^-yt-dft-ASr^f-StT)-?. «ii2 0 0{±. Xmmi 

2 8izm\i^it^nK^^m-^-t?>zbi,zj:'o. ±ist' 
-AcDx^t^/t-dfx^^ N/i-^Mffli-t-s. o mwm^4/si8 
6 « . ije 2 0 0 ^ «m Jifi-t so w 'ot^tmm 
mfi mmt. zfiiz^^j. x*i«i 2 8j()iax^v^ 

df^b'-Aat;'"ffix:t-;P'^b'-A Sr^-t-SMiftiic^SiJW 

•ri>. *y-KiajSf^ijffliSBi 8 0(5. jDs^^^^^y- 
M 4 2 imti^mm^mm-r^ ^ t j: o , xm« i 

2 8my-b"14 0<7)?SJSSrMtBIL, ZtHZj:^). X 

4£« 1 2 8 *i%#L-r ^ xnm^iijffli-r s . 

[0040]|2|5SrJ; ^mm^ztm'th b . ;^?y- FiS 

jgMms 1 8 ofi, wf>m^&ijim2 50b. mm^ 
2 5 2b. ^mmm^-^^—^ y^-^-^ (m^mmm) 2 

5 4b. ^Em2 5 6 biriMtXi^^^ . i&m^2 5 0 

ti. ^mmmi8 4 (y-Fctcjovi-o byxr-i^r 
~x b (^Mx-mMmzim.^i'ixv^h . miL^izi.-ox 

^2 5 2cr>X^mzm\i^ii.h. :i(r>mmt. 

F b r y- Yb<rm.zBm^t\.hmB,z^ lt , 

m\,Z>\^^<. ^-oX. ffiXJt-;P=^t-AatA'«x;tvPdr' 

\i-A^^±^^±hfzMziim^ix6mJ±l-^Mz±^ 

25 4 {zma^tt^m^m^i^^L. ±le■^^v— < y 
^j±^2 5 6(7)-i!Kmi,zmi}a^tL?>m:fjm^ 

y Ayy^yvi42b m^nzmm^tixn D , ±MZJd: 
[004 1 ] ^mcn>mz. fl:v]SiS*nffi*iT:^2 5 oc^m 

omffiis ;4'y-F14 0*^4ry-F14 4/VijSLtL^ 
«-?aK^«L (ffifitfi2 5 0&a^l.«»^{i. ;^y-F 

1 4 o(c?iiii,fl:}Bc»L.v>to-c-) , ±iemffii. mm 

^2 5 2tEpja^ix^o ^i7)iMliS^{±. igK:&52 5 0O 
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[0042] yf!v~vim.mmmmi soit. 

1 4 o^^i^ry- K 1 4 4^m.fi^mT-m.commz^-^ 

X. *y-K 1 4 0^0?a^^$ljfp-f-.|.. ti1iifi2 5 2i0 
JCEi^LT;^?y-K14 0O?flJK^±#S-ti:. mi 

i^xti J; 19 . y- h- 1 4 0 (DWimco^^m^mmmiiz 

[0043] rtmJlDCmjISl 8 2{i:. 05 t^TKt" J: 
tc. 2 1 2 0 . ^ 

(7)ay^y^lt^ X^'gl 2 8i7);>^y— K 1 4 Oi;^JE 
[gg&l 8 4i:CDr^(:fiM^fLTV^So ^ST-a>'^DCai 
t)mJ±V3 3^^'. 3>x>-if2 1 2cr>m^ilz4-t^ft, m 

130kVt3^tV^„ DC«?Jgl8 2{S. tfz. 3 
>'i;-2 1 2c?5ffliatCDCmJ±2r*i..S3ti!6cOflJ±f§^ 

b Lxmm-^-&nsm^,^2 lot. i^»SE^2 i o 
cr>xtimizmm^ii^tii:nm^^^?:>nmm^-<^~-! y 
r<.-'? 2 1 St. y ^ - K^- >y 9mm^zmwt^fitzjsx 
Km^^2 1 6 b ^mtxa n , ±fey <-Y^<-y 

Wit. uyry^2 1 2cOHfrf*com£ESriS*nLT±ie-^ 

>'A-:J'2 1 stcy ^-Hv-?.y>?fi-^^-^;i^, ^a:J± 

itKts2 1 6{i. RteA^gP^W^SMiJjiifltsT^S 
£^*i»^ L< , ±MKm.X:hm\i. ( 1 ) mm2 1 4 
^^LT. X^«l 28c7);i&y-h'14 2h3>-r>-if 
2i2tcnimcriy-YAt>zm^^tLXii^. tfz. 

(2) ffitn;ts22 0^^LT, ^-XxAT-XtCfgfl^ 

^xTui., mmm2 1 6co^^ri6a^iM(±, ffitn:ii2 2 

2Sr^LT, ziyy" y -^2 1 2 t^Km^l 84 bcom 
c7)y-KBtCfgM^tLTV^^„ .rfLJ^<7)SiR{±, 
co«v^«J±K;P (tfP^mEK;!^) V3 (0iJi.tf. - 

1 3 0kv) xh^^&xm-^DcmKmm^y^y 

V2 1 2commz^^'th. mnBDcmw.ii^-m'jiz 
mm-^. ^coDcajii 8 2j±. *fraifiA*-'»jtL 

TV-i^CTX^-v-^-C'Sb^Anat om2 0 0 0tffiffl 

[0044] i^mcr>m.i,Z. m.^1^2 l OJi, rj^-^V-^f 
2 1 2cOBtrf*t«l^«j±&^4L. ffitiitff2 14.22 
0 . 2 2 2. 224. tita^2 1 6 . St/. ^nV— f >" 
J<.-9 2 1 8{±, S^l|2 1 O/Z^^-rSftV^mES:^ 
5gfl:-r-l.?t46co$m;k-T5r?^j3)JLT. a^xV^f 2 1 

2<50Bf)f*<7)mE&±ie4'rai:EK;t'V3 iizmLv^mz 
mn^^. m^^2 1 6{±. ziyry^2 1 2cr,mmz 



mu^ti^mfL^2 1 Oioai:^:«E&l*t-1K«Em^i« 
■^^iSffi^I«J±«^Micfc LT^-tSo JMS:&I2 1 6 
{i. ±faft-f-Sr^W--f y^s-^- 2 1 8i,z4-l. fS^W 

— o-vN'-^-ji. ffii^2 1 ot^z-^t^ti^mmmm} 
m^i^^-th. m-^x. &in.^2i4. 220. 22 

2 . 2 2 4. iili^2 1 6 . Rlf. >'nV— Y Wn"-^' 2 

1 SaSllLT. =7>'f'">'-9-2 1 2c^tuf*<50mE^'<.;l' 

imM-t^ tmz. yN°v--f ws-^ 2 1 8tim&^2 

1 oiz^thm^com^^mi^L. r2yx>^?-2 1 2<?5 

[0045] mM2 0 OcO^EtllSSl 84{±. i&MEM 
t}mm9230t. ^E|g23 2t. 3yf'>-9-2 3 4 

t. y^~Vy<-y^^y'fy'^2 36t^ifmX.X}oKl. 

^tihtDmmii. ^mKAcmm^mf&^6 . zct^ac 

Ullti. DC'mmi8 2c^ay7'yV-2 1 2 t:^V~V 

^m.mmmsi 8o<7)m}i^2 5 0 bcr>mi>zmm^ix.x 

V^r. y-KBi:y-H-Ci:(7)ra(:=AC«£h5ri|i:-f- 
+ 3 0kV) hm<7)«EK;l^-v«c -3 0 

kv) kcr,mxmmmzmtt^(Di}intL\\ xKim 

m^zmm. mm^2 3 ocom^jsiifi;. ^k^2 3 2co 
-ik^mco-ii(^iQmzmm^ti6<^mft l< . ±ia 

. ^Efff 2 3 2 <7)-Jj^SIS(i. =J V^V-if 2 3 4 <7)H 

3 0tomEai;^3^tMA§-li:§^t*^'TS. i^itciD. 
iitl^2 3 0 ^ffi«E<^AC«lllii|ifit3t- ZbtPX- 

^ h . zamnS-A c m:tititM#li±. i*«J± A ciifsf^ 

2 3 0{i:. +lkVi:-lkVi:c7)P^-C-^^t:-f"-l>ACm 
S.^:^-thi.o\>zmM^^h:ihifX'^h. -imW^b 

-imw^bc^mm.mi, 30 : 1 t-r-s^t^^'-c-g^. ^ 
mzi.^). j~vBmfc<Dm{,z%^'thmmi. 

t §ixS + 3 0 k V i; - 3 0 k V t cO^T-^^t-r I. o 
[0046] iifMfi2 3 O^tOA^JfS. iS®f64:tff 1 8 

{mmmzmY.-ti.mmmr^)\^x) . t-^r^^^. t^' 

^' X 2 1 4 <7)^m.^m. Lfi-:>^'ft;^ f 1 T^-ft-ri) <^ 
^SJ:3t. MiSMf 1 ti. 1 2 4cO[Iltet|Bl 

[0047] f^cOl^tCtJ. iS?^^*Sl 8 6 

(cj;'5T^^§ixT«^li»tS^2 3 Otc#/.<i,ixl=JilSB 

w^r^^A^ifs-^fi. fi (^m^mmmLi,zi:.',xm 

E^LT. ii1il§l2 3 0«i. ^tJlMSU=5r^-fl:^f , 
j;'5T#it'5-(t^.ix^ffi«i±ACfi^^^^LT. ^c?) 
fi-i-&^EIl2 3 2(7)-JMfc-^^l. o ^M2 3 2 
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J±ACft-f-^«^|ti1iS2 3 OC^§IJffll^^tC#X-&„ « 

^ Wigs 2 3 0{i, ^t^MfflrS^t^-^i. ^ixsm-^tDM 
[0 048] ■ay^y^23Ali^ ^K^232^~^X 

^mizj: oT^i. yy^ y yxTimrt^ i a 

Lcmm {^m^ yy^^yxmm ^mm-^, mz 
mmi,zmm-r ^xoiz. mm2oocr)UtL\> mtmuz 

*L-r*5»9, a>'7'>-r2 3 4^fflV^T^J±l^2 3 2(7) 

h^mmtLK. zmzx'o. ^yTyf^mwLx 
mmcTymmi f i ^mm-t^ z. t t/^x» h . 
[0049] y ^~Y-f^-/'?^y'fy^23b\t. 

cr)i:^t{:m—^^y'fy'th-t^-hK ht\At, ffi^oM 

•C-S-g.. mUi. ay-ry^23b\t. 2-:><?)i:^iJrj>- 
fy^, lllc7)]C«ffiny-r>"if (-r^ri^-fe, iSi^^flffi 

yn'y-^X-f) ^m2cr,ayy'y^i,zi.'r>xms&^rL^-^ 
J±§lh t-CWBic-t !> i b S . ±iem 1 c7)ay^y 

^it. y-¥Btm2cr,ay-Ty^bcr)mizmm^tix 

fcD, tfz. ±tim2coayy'y^tt. IMimicoay 

Ty^tmt)mm^2 3 o<?^mmm-t<Dmizim^ti 
Tv^^. ^f\commmizti\^xii. y-vcbm^m23 

ocommmt^f- m7^^^) tc'mzmm^tifzm2 

izj: 19 . tttM§l2 3 0;^)>nii:^ioy- K B&t^c>f)>ii> 7 ^■ 
- hVN' -y ^'fi-^^Sfi^^ J: 0 tcf S -I i: fca* Lv^. 

^ CO*? 4 ^fflfiSiii; . la 6 CD y n .y 0 tc^S. tiT V ^ 

fz -mmmmxyr^ l -c c ^ ^ , 

[00 50] m^i^2 1 o«. 3yxy^f 2 1 2<;^mif* 

^^L, i^/c. 5gi±:tl2 3 2{i. y-VBRt/Ccom 
^C7)X\ fl:j®2 0 0{i, ^-ft^fi T-Vi i:V2 ii^oral 

y-YARu'ccomi/z^^^ii,. :LZizn\>^x. Vi 

{i. (V3 -VAc)fc^t< (miJ. -160kV = 



-130kV-30kV) . tfz. V2 tS, (V3 +V 
flc) t-#Lv^ (Mi-(±\ -1 00kV = -l 3 0kV + 
3 0kV) , gSl 3 biOgiJcO^JtMt-fcV^Tti, DC 
mil 1 8 2 S.t>'^J±0iE# 1 8 4 £7)ffiMW=&fiB^fflK§ 
■li-C. ^i±[lIS-&18 4Sr;^V-b'l 4 OtD Chilis 
2i:«C»ig|L. i^. DC«iil 8 2^^i±[lIS&l 

8 4 1 igjK$ij«^« 1 8 0 (Dmi^ 25 ot <r)rmzmm 

[005 1] ^J±S2 3 2 5rfflV>-S-IttCj; 0. mm2 

oocr,AC3^comm^mmz^:h. ^com^it. ^& 

^2 3 2 mi -a yj'y^ 2 3 4. 236 fSI-tiK K«J± 

izMLxmm^ti^t^i^x'h^. mm^2 3 oRi/mi^ 
mMmmm2 0 4cr,tm^. AcmK^%±^-^^fzMz 
mm-^fihrncoBx commit. yxr-i.T-y-.immb 
Lx\^x. i&mExi^wrt6, ^!±m2 3 2 ^mmL. 
mmsM. 13 6 im'^(^m^mtMcomm.i-ttiJ: 0 1 
Kff-tfc«-^tc{4. mM2oo<7:>Acm^<7)WZ(^mm 

mb i-^ » M^r ««]±^*tc^ -5 T 1 4 3 o ^1±^ 2 3 
2&ffiffl-ri>ii:{i. «i!g2 0 0:^)iVi tVa 

<mx'^m^tihm&^^^'fh ^ t sr^swtrp^ 

^yM^m^^xm^hfzi^liZit. ^coJ;d'5r«jSi4. « 
^ff#g2 3 2&:rM-TiES$fi.^¥±^«^{S, 

T\ «i^2 0 o(±. ^miiz^mm±.^^L. m\^j: 

[00 52] y— KAJi, X^*l 2 8(?);^?y— K14 

otsM^^xTfeo. y-YA\,zi5nh^nmt. «^ 

flKSr;*y-F 1 4 0*-^>Ty-F 1 44^^JSt. Ty- 

F 1 A4<Dmm\,zm?^-thWf-i.t. x.m.i%^^^h. 
±iBcoj:3tc, Xi^'ti2 8{i. Vi {zm^Lx. mn 

-ox. m!!S2oo{i, x.wmi28b^mLx. mm 

AT;P-x^-/Vdf'xfIt;'-Ai^^fe^^ , 

[00 53] mm^^i Qb'^zi.'ox^^fixm^ 

^230 t-^i. i^fL-g) A C fi-f-{± . fiSO 3? y°<7)JSIM 

mj:^m^b^hzbifix'% . mui. uwmt-^m 

m^m^z^^tt^imb^^ >i b a^t-^ ^ » a cft-^^ 
-Mm<^mm bt. ^E.\smi84 &x/m.M%^^ lae 

iijmc7)mm^zm lx mif^hmmw^xh ■§> . t 
fz. A c rn^ti . nw^m^xh ^mmtL\,K -t^h 

ib. ACm^it. ■i£x:tcr,^^DCm^ihfz(:>-t(7)tim 

stv\ mz. m.m^^^i8 6:^^^?,Acm^- 
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^ 1 8 6 (i:. i&m&ACm^ir^^-t^ i t tl^X'^ h . 
[ 0 0 5 4 ] H 1 7!(MI13 tc^-tif 4 LV'>x aT;^:i:^- 

^/I'iS' (riSfi) 2 6 2&Illte$-tir-S;'ci!6c7)^-:5'2 6 
Oh. IHIkS^-v^ bx>-rj-:J^2 6 4i;. 7=•i>":^';^/T 
■:hni/n>-ys;-^2 6 8i:Srffli.l.<7)*«|fFiLvi', 7 ^' 
)V9 2 6 2{i. XSl'S 1 2 S^&^^i-T'gj b-"-A(?043-C'[Ml 
tet--!. J; a tcx^« 1 2 8cr)^i^iaitc^(t^>:fi-^:¥tl=3r 

2 6 4{i. y ^)v-5'2b2cnn\iM.^m.^Lx. imn 

^';l^/r-^ai?'ri yys— 2 6 8 t-^i. § „ iOv^'i/^' 
jV/Ti'U^^yj'^—^it. x>-3— y2 64>?)i5li-r 

f^'m^^mm 200 fotifii^ 2 3 0 tc-^x. ^ . 

[00 55] ll5^:<50|IJfe(^Jt3fcViT{i:. 7 ^l^i^- 2 6 2 

y h ) t^^fiJ$ tLT V ^ !> * CO J: -3 

hcr)fpcr,3 OCO-fe ^"X > b 2 7 0 {i . ^JgOiS l ^Wnti^ 
i^fi^hktmW^^iy-h (M-iH'. 0. emmcOfflK) 

tc»<, i/c, x*i«i 2 8*^■^^^l-f-sax:f.;^^■3K^ 

£?)3-0(?)-fei^-;><>- h 2 7 2{i;. SV^TO^^f^'^.JiSc-l.itKe^ 
jfV^i^-h (^Ji.{^. 0. ImmCOTfUi-^J^.m.) i}^ 
i^mm.^ii.r^^^'Z . -tr^';<yh2 7 0j;'9t+^3Hcfi 
<, -fe^'-Xyh 2 7 2(i:. X|i*»12 8>6i 

yh27 0. 2 7 2ii:. 3ga(CfS{t^>i-lT V^T . #^<7) 
m^^-^:f^yh2 7 O^jK m^^-^y-:><yh27 2CD20 
l,zmm-t^^\ h^^^t. #-Vt05fv^-tri?";'<>b2 7 2 
iJV^-fe^V>-hi7)2-:>tcP®-rS iotC^-jTV-i 

[0 0 5 6] fl2|j)c73fgt-^ 7 ^-;P^'2 6 2{S, "^—^2 
6 ocoMffliTTmSKL, T-^o^^"/ri^'^;t'3:^^-N-^' 
2 6 8{J. y ^fV^2b2cr>'^m.mj:^%^mh. «f 

tc. -b ^";><>' h 2 7 0 Xii:-tr >- b 2 7 2 jfj^f- A 1 

2 4£0+W4BtTt^-g.*^5*>&^-rs JwiWWtcSiirr 
^r^QiJ^'fi-^^^^^^ m^cr,mmmt<zi5\'^x\i. 

^yj<.-i^2bQ\t. m'lm.fi i.zi.-oxmm-^n^^ix 

;t/^2 6 2<r)^m.m^m.(r>^mzmL\-^. ±j&<^X 0 
tc. ay/S-:$'2 6 8tCj;05^SnTWi^2 3 0t3 



I. MW^^'ft:*^$'Jffli-f--l. , 3 > 9 2 6 8 
■rsft-f-ti. 7^;lx^'2 6 2(7)|p]tEt|5liS$m>«T\ 
feff^^^ 1 8 6 {±, 2 oc7)a::t-;i.dfV^;Pc0H-Cc0X 
ISb'-i.(50MIMW=Sr^'ft;*& 7 ^ /L':^' 2 6 2 iOdltetil 

mi<znm^^h. 

[00 57 ] m^^C^MMMzi6\-^X\i. y 4)1-9262 

{i. y.m.\i:~j^tmm-thm.mz. 120° nn^-r-s-o 

L < . :7 ^ 2 6 2 oymmmii. x^« 1 2 

8Ai^ffx^.;i^^'t:"-ASr5i*-r.s.B§ (-r^^b-i^. y-K 

m j¥v^-b^^^yh2 7 0Oi-:)*iXM'ffl 2 8i: 

^^31 12 (HHc^-r) h<Dmhzim.L. ttz. x^ 

«1 2 8*^{ftx:t-;U^'b-— AS-f6±-rSB§ {^tK^iyh . 

^Lv-'B*) tc, W<''^-^-f^yV27 2cr>i-:>ifi}M\L~ 

2^<r>^{z\m.-thJ;i d{z. IMSff^fiS, l^o-c. 
^' 2 6 2ld:. iSx;T^;P^-b--A^>^,{£x^-;Udf^^i7)— 
gP&l^*L, a^c. 7^/1^^2 6 2tt, ffix^.;i^=^b- 
A*-/i>c7)ffix:^;t'^^^Sr?&i:"^*L>^tV^o taf-pT. 7 
2 6 2\i. xmrni 2 8?5^'^i-r-S.©x;T-;U^-b' 
— A2iVfix:t./k^b"— Ac:7)x:t--^L'^V<-'^iOP^Ox'f 

[00 58] ffS tV >MSMt~*jV >TJi:. 7 -i';l^^'2 6 

2(7mm± m-^x. xnb-AcJoKt&t) . mi^x^ 

^i- (HI 7^^113 tc^-T) iOtHteT^-f Xi? 1 24<?)lll 
2 4*^3 6 0° M%.^h&mz. iSx^^/pdfV'^/t.tfi 

x:tvk^v<;t^ t copHTC'MMWtc^^t: LT . N mmm 

x;t-.;ki¥'K;PtcMI) ( iS?^cO 1 ^-^ ^;^t"^rt>*> 1 M 

NJi. 6 0 0T-&-g.*^ ifOS£^^x..5>it*i'-C-§:^i 
i:{±HI!f>*^T-S)'g., iftt^j;'?, -f -Tv^^ 1 2 4*^3 6 
0" ^m-ttmmz. NIlIcOffiXJt.;P=3fiS^at/-N 111(7) 
Sx^.;t^^TO;&itfi^ix^ i b imm^Ki: 0 . UlteT-' 

4 x9 i2 4mfy 4 !V9 2 6 2conmi±. —m.mz 

r:?'-7T--< (+^^) J bn\itLX\^hCTX 

^-^^(^^'mcn^^^m-^x'^ozbtfix'^. ^tt^zi. 
"^-9 2(yO(Dmw.^mmth'^—9mmmu2 8 

0 cOtd^^ SlJftPt-.g. o H 5 2 8 2 X-^CO-^W 

Aizmm^tLX^-^h^mmffms , 432, 339-^ 

(^^^^ : Bernard M.Gordon, Douglas Abraham, David 
Winston and Paul Wagoner^ : "Apparatus 

for and Method of Measuring Geometric, Positional 

and Kinematic Parameters of a Rotating Device Hav 
ing a Plural ityof Interval Markers " , ^^tB : 1 
9 9 5^7^1 10) tl2lS^$^X_aofKPJ$^lTV"iS. 
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Stt^VX^' 1 2 4cOllI(K(C[B|t|$ii-|,ii:fcJ;i9. XIS 
h'-A{i. r9 V 1 24*^3 6 O-" n^-th 

JKttt;, IB) t[lIi![fiit±K 2 '3<50X:^Vl/dfV'<.;P<75rBTr' 

^-2^ 1 2 4^0IlIlEJliSi[*^t9^-3 < O^fli-r^^^T- 
t . T^'y 1 2 4:^)^3 6 0" lM]tet"l>JS» 

tts „ r 5 "/ N 7 A 1 2 4 io(iHBig?g^(±. -m^ 

Ai 34<7)^'ft;*f 1 4.— ^-C1±^<. -i^xt, M^B-r 

[ 0 0 5 9 ] T . mm±^ 1 8 6 {i, larc^m-o 

ib-comm^^fz^coif3miL^\ ^^j:hh. ( 1 ) fflSB 
W^r^^t:^ f 1 €r Xflb'-A 13 2 coax^-zk^rV'^.;!^ 

^Ax^i2 A(^mk^znm^^hmm mi. ( 3 ) 

ftX,#./^^•:|t«Ji:ffix:^;^^':^^Sgi:^DrB1<7)t•-A 13 2 
c^Mmm^j:^'\\Lm^y ^ 2 6 2c7)llltet3|5isas-ti:^ 

ilig^S/it-<^*^i!!f t tV^, f-A 1 3 2£7)jl^Stj^:^ 

^b^^rvx^ 1 2 4.<7ymmznm^'^h^t^zx^ . 
X .r X 1 2 4 3 6 0 ° [iiis-riijetti- , iBi tm^m 

*> . lai t icoffix ^-/t-^fs^iasi/ffix ^jv^^Bmt^ 

%±-^fih ) . r 9 h 7 ;r -A 1 2 4 if 3 6 0 ° Ulte 
t-^Kftt:, R ti^i^ftX^-.;kdfS^|i|&t>'iSx:t-;k^' 
ikWMi^^'^^^htm^L^^^^htp'^^^zltm 

m^tii:di:K :^WRmwmmmi,ziiv>x\i. mmL 

1 8 6 {i, b'-A 13 2 comtmtf:^^^^ 4 X 
^ 1 2 4<7)lIltet;|H|^$-|J:-|.ie>g{±^V^. mj!S2 0 0& 
tXXSS't 1 2 8{±Mi6LT . 2-:><^:L^)V^V^)Vcr>^ 

x-mmmzmtt ^ r/i-x ^t^p-^" x b- a * 

t , ±K[lIiK7' ^ /P-i? 2 6 2 tt, #l]tAI1-t-.g. b-A 
coxj^-zP^fV^/l-coracO-f ^' xyN°U T- -i- SriSsb^ J; -5 

f^ffl-ri-o t*^L^r*^"^., ^wmm(r)mmm\,zti\^x 

li. ^m^y 4)v^2b2iim'st^-tt^ht^x-^t. mz 
mc^mmm^zii\.^xi,i. m<^M)S.'^)y ^ )v^2b2 m 

[0060] m4:m/m5iz^^^mmmcoimi^\'c$>t 



fc*3V^r{±. 2-^<7)^SLJt«fl:ffiDC«iil 8 2A. 

1 8 2 BSrfflV-^T, 2ocO«V-^DC«ESrX|aVl 2 8 
SO^y-K 1 4 2SLt^"Ty-K 1 4 4iC-et5.m-^X.T 

0 . tfz. ^j±[ll£# 18 4 A;6v m^^^ 1 8 6 
DCfl:}il8 2A. 1 82Bt:»igLTV>^o itttCj: 

-X t iyti^. ZcoMt L\ mmM<:omi,zi3 

V^T{±. DCmjigl8 2A. 18 2B{i. ;>&y-H14 
2(:-65kV&. i/i. ry— h'144t+65kV 

mm<n^DCr<-^TXmi±y3 {±. l 30kV-C-fc'l.o 

-H<7)#^tC-l 5kVS.l^'+l 5 kVco^llilfllffiS:-^ 
i. S/::'(tT\ ^y- h'&t^Ty- KiOtufitcEffMcT^Vi 
(- 1 6 0 kV) SU'-Vs (- 1 0 OkV) SrBJiicL 
T , ^Sx^/kdr' f-Aat/ffix^ypdr'b- A ^ 

[00 6 1 ] mscTimmMc^) 1 o^^Jlif 4 tv^lf fiJl^v H 

KMWsa 1 8 0 Rx/mm^^ i s 6 « , la 5 (onm 

■t^mshtmtmizimtx'hi, . ©«j±Dc«i!ii8 
2A, i82B{i, 05 iz^-rmm 1 s 2 1 

■tf2 1 2A (y-KA' i;y— KB' tiO^cT)) , R 

t/\ ^ay-T^'y-tf 2 1 2 B (y-KA" y-HB" t(7)m 

to ) <?)|iff*tC , - 6 5 k VRX/+ 6 5k Vc7)^^^D C 
ME^^ti^Wi^X 0 l.zm\^tLX\^^mm^j:'^ 

x\'^h.^-oX^ y ^•-Kvs--xi?tiieii2 1 6B(7)R|k 
]i^timRmmm,\is:^m^zn-thmmMii. y ^ - kvn' 

-yyW@§l2 1 6 A\,zmLXm^^LfzioCr)t\X^^Lx 

[0 0 62] ^ffiHIff^l 84Ai>, m^cOioKSJ^^ 
3 4 A . 2 3 4 B;aiiS(t'i>fLT43 0 , —^c^mKmi. 

^ y- H 1 4 2 [z^mm±^^x. , m)i<r)^)m{±. r 
y-Ytiz^mmmm-th. m^^2 3 0ff:>^:htK ^ 

fffi234A. 234B C7)jl|^ri7)— Jjil^t-^i. ^>^X 

ZtLh—iXW^^m^-fh. ^JKI2 3 4A, 2 3 

AB<r>^fi^-fi(r)z:<>Kmmt. ziyf yv-2 34 2 
3 4 B izmm^ivx I , mmmj:mtm f 1 cz#^ n 

ill§nTV^§20(7)SiM<7)LCIIlS§2rffMtTV^§<, 

y- H 1 4 2S.?/ry- K 1 4 4 (30|frat. - 1 6 0 k 
VRt/- 1 0 OliVcomX-^rt^V&i^^h'Ji^mi}^ 
hlWr^l,Zlt. ±15 liVcoWOmi-mKcO^X'^itt 

hAC^mm^i. 2'9tf0y— KB' , C Rlf2-:>cr, 

y-HB" atxc" (r>mmz^^^'£-m^^h^. mm^ 

2 3 0<Diiit>t^+ ly.vx'h^m-^iizii^ #^60^E^ 

232A. 232B ^ -<5:^i|ftR?/-<X^OP5i7)^^ 
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V^o tti. ^ffi^2 3 2 Bcr,-ikmH±. 3 2 

cft-^tt. 180° fzimm^^-mx'^-^^. Dc^isi 

82A, 182B«i. XM'i=14 0cO;^y-F14 2S. 

t/ry—H 1 44^0^13. ^s=Sr-i 3 okvco>'^'-^■r 
±30 k v<7)^iii«j±^»^-r-& >r b itmm^tLX o . 

DC«i)I182A, 182B tfOffljiftW^eafi. iOskM 

[0 0 6 3] 05. m7Rx/m9cr,mmmizi:->x^^ 

^x-§>*%B^Ov^" A rylxx^tvl. df'Mi:. Hflji-^^^r^fJ AS: 

^Jiiiis^i 84, 1 84 A{i. 
■s. . -petite, ffiv -^m^i K;k^^-r ^ ^: (^ift^m- 

mW!^j:mz^ T-xXliT-xHmzm*)Hlf(:>tLX 
V^-^. ^ffti2 3 2, 232A, 2 3 2 Bfi, m^%± 

fi, mmKDcmM<^'mmEmm.^2 1 o, 2 1 oa, 
2 1 0 Bco^i: 0 1 . mmmiz^itT^m'^izMLx 

rn'mMmms^mmmi^z^^-th ; t ^^tgtc-ri. 

[0064] ^Ell232. 232A, 232B{i,S 
(C. iitMll2 3 0com^I*m^-f--5.^c*^co¥KiS« 

yi^x9) xmm^2 3 0 ^imsMnmm^b ltis 

[0065] mAjb'mm9t:z^-t%mm<7:>\'&cr)immT 
htmt.L\-^mmmtiK mi otc^§ixTi^^, zcnm 

18 2 ff^ XW^ 1 2 SiO;^ y- H 1 4 2 tfgM^tl.T 

^r*^^>. ^jEHSIl 8 4{±. T /~Ybi^X^J>,T-X 

bcrM^zmm.^itXH'O . ^fL(cj;0. AC-fcHDm^fl: 
i±*^'ry-KC^i.A,ii-Cv^S. ^fEES&l 8 4{i:. i^^ 
ff^^m 8 6 2:Ty-Kl:SMLTi3i9, -lixtJ: 

0. Acm^mtm&tfi. r j-Ybi^x^^r-xb 

DCfliiil 8 2{±. ;4'y-K 1 4 2tC- 1 3 0 kV 
AC-e]i9Mi.«JE3&-\ +3 0kVi:-3 0kV 

b(n'^X'Smth o i^xtcJ; D , ^ii-m- 1 0 0 k V 

mf- 16 0 k Vioa^ n< ^ss 1 2 c7)W±^'<^i^ 

[0066] W.3W^(ri<Zi:x^^^^zm^X^Wm: 



x^^^^^tsmry^ Ay(nxW^^bMzmm-h^ 

b\,x'^h^b\t. ^^mmz\im.m^tx.^o . trc. ^ 
mM^^^-t^coiz^mx'fy^bLx. x^-vi-^im 

^mcoMM'm^±Mi,z^-t^tzmzhmm^h z 1 

[ 0 0 6 7 ] ^^oT , ttm'Ji^^^^^'itmX' 2 ocoam 

a^^xmm-t^ cr>i,zmz^mT$> 6 . ^ c^i^^^ntzm 
msMMit. cTx^-^-tbmzm^^x . f^ripj^:^- 
>]^^x'mii'-M.i9t^^-^hcDi,zmz^mxh 0 . &m 
^titzmkx-.^-ri-^tm-t^fz^izmm-t^zb'hn-' 
^c^mmEMma. immmm^^mmmizmm-t 
■i.^^wtci>v>T. 2oc5smffi^^;p<5o^T'^'ft;-r-s 

lElte;^> hV-'r'^xi' c7j*dS HHkT 7 'y b 3^ 

cox.^-ci-i,t. mmi^u^mMiicTx^^i-^mLx 
im-tttz)ib(7)mm^iMtx^^^ . 
[0068] :^mmmmi3^i^mm-r^ zb^<. ±m 
commizithhmc^^w^tat^zbf^x^ ^<^x. ± 
mm.i:z-^t.Kmfc commh h \ Atwrn^z^r.^Khu 

[01 ] ^wmzi^'^xmwL^ftf^T :i-T)v:s.^^}v^m. 

[ 0 2 ] 0 1 t^^^r -fe y r y (Ti^^mmxh h . 
[03 ] 0 1 t,z^-tT-^>y^j<r>^-n^<Dmmmxh 

[04] i$mmM->xim,'^ixfz. muzTktr^v 

[ 0 5 ] 04 o^jfi^jtoi¥*ffl^— spyn y 0-c-^ /i— 
gBli«f0-C^LTV^I., 

[06] i^%m>Z%'^xm)Si.^ftfz, 01tC^^T-try 

y y o«iis.tA'x^«coig 2 ioi? 4 L V ^ust^jcoy n 
y0T-S)S, 

[ 0 7 ] 0 6 iO||StMiOi¥*ffl&-SI5y-n -y y 0-C * 

SP«tli&0T-S^tTV'^, 

[08] ■^%mz'^-oxm^^ixfz. 0it^-rr-fey 
y y io«}!s&txxii'gi?)ig 3<m^y^\ ■mmcn-jr^a -y 

[ H 9 ] 0 8 o^JfiMc?)piffl^-gpyn -y y 0-C-i; 

wm^mx^\^x\^h . 

[010] *?&Bjt;:^-,-c«^stLyt. 01 fc^-rr-fe 
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-/■^mX'hh. 144 TJ-V 

[«=-f-oiiiBj] 180 ;^'y-^■ 

10 0 ^T-b 18 2 D cmM 

110 ^^mm. i^iy^-r^jw) is a ^sm^^ 

12 0 C T^^mm. ( C TXdf ) 1 8 6 jSJ^SI*^ 

124 miKX^X^' 200 ««J±miI 
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